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(57) ABSTRACT

A number of vanations may include a product comprising a
latching solenoid comprising: a valve; a spring operatively
connected to the valve; a base plate adjacent the valve,
wherein the base plate 1s constructed and arranged to main-
tain residual magnetism; an armature adjacent the base 10
plate and operatively connected to the spring; a pin disposed
within the armature and operatively connected to the valve;
wherein the latching solenoid includes a coil, wherein when
the latching solenoid 1s energized the coil pulls the armature
in a first direction toward the base plate; and wherein when
the latching solenoid 1s energized the base plate becomes
residually 15 magnetized so that when the armature moves
in the first direction toward the base plate the armature
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LATCHING SOLENOID FOR ENGINE
MANAGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application 61/993,484 filed May 13, 2014.

TECHNICAL FIELD

The field to which the disclosure generally relates to
includes solenoids.

BACKGROUND

An engine may include one or more solenoids.

SUMMARY OF ILLUSTRAIIVE VARIATTONS

One variation may include a product comprising a latch-
ing solenoid comprising a valve; a spring operatively con-
nected to the valve; a base plate adjacent the valve, wherein
the base plate 1s constructed and arranged to maintain
residual magnetism; an armature adjacent the base plate and
operatively connected to the spring; a pin disposed within
the armature and operatively connected to the wvalve;
wherein the latching solenoid includes a coil, wherein when
the latching solenoid 1s energized the coil pulls the armature
in a first direction toward the base plate; and wherein when
the latching solenoid i1s energized the base plate becomes
residually magnetized so that when the armature moves in
the first direction toward the base plate the armature mag-
netically latches to the base plate and remains attached to the
base plate when the latching solenoid 1s de-energized.

Another vanation may include a method comprising
engine management during cylinder deactivation using
latching solenoids comprising: operatively connecting at
least one latching solenoid to at least one cylinder 1n an
engine; energizing the at least one latching solenoid to
activate the at least one cylinder; de-energizing the at least
one latching solenoid and using residual magnetism to keep
the at least one cylinder activated; and eliminating the
residual magnetism to deactivate the at least one cylinder.

Another variation may include a method comprising
managing a stepped cam using latching solenoids compris-
ing: operatively connecting at least one latching solenoid to
at least one cylinder 1n an engine; energizing the at least one
latching solenoid to activate a second cam profile; de-
energizing the at least one latching solenoid and using
residual magnetism to keep the second cam profile activated;
and eliminating the residual magnetism to activate a first
cam profile.

Other illustrative variations within the scope of the inven-
tion will become apparent from the detailled description
provided heremafter. It should be understood that the
detailed description and specific examples, while disclosing
variations within the scope of the invention, are intended for
purposes of 1llustration only and are not intended to limit the
scope of the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

Select examples of variations within the scope of the
invention will become more fully understood from the
detailled description and the accompanying drawings,
wherein:
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FIG. 1 illustrates a section view of a latching solenoid
according to a number of variations.

FIG. 2 illustrates a B-H curve according to a number of
variations.

FIG. 3 illustrates a perspective view ol an engine accord-
ing to a number of vanations.

FIG. 4 1llustrates a side view of a solenoid attached to an
engine component according to a number of variations.

FIG. 5 1llustrates a side view of a solenoid attached to an
engine component according to a number of variations.

FIG. 6 illustrates a section view of a lifter mechanism
according to a number of variations.

FIG. 7 illustrates a perspective view of a stepped cam
according to a number of variations.

FIG. 8 1llustrates a front view of a stepped cam according
to a number of variations.

FIG. 9 1llustrates a side view of a stepped cam according,
to a number of variations.

FIG. 10 illustrates a front view of a stepped cam accord-
ing to a number of vanations.

FIG. 11 illustrates a side view of a stepped cam according,
to a number of variations.

DETAILED DESCRIPTION OF ILLUSTRATIV.
VARIATIONS

T

The following description of the vanations 1s merely
illustrative 1n nature and 1s 1n no way intended to limit the
scope of the invention, 1ts application, or uses.

Referring to FIG. 1, 1n a number of variations, a latching
solenoid 20 may comprise a spring 22, a valve 24, an
armature 30, a pin 32, and a base plate 34. The solenoid 20
may include a coil 36 which may be energized to pull the
armature 30 in a first direction. Any number of valves 24
may be used including, but not limited to, a ball or disc
valve. In a number of variations, the base plate 34 may
comprise a hard magnetic material which retains residual
magnetism. The armature 30 may be operatively connected
to the spring 22. The latching solenoid 20 may be con-
structed and arranged to use the residual magnetism so that
the position of the armature 30 may be maintained even after
the coil 36 1s de-energized.

When the coil 36 i1s energized the armature 30 moves
toward the base plate 34 which causes the pin 32 to move
downward which may cause the ball or disc 26 to move out
of the valve seat 28 to open the valve 24. When the latching
solenoid 20 1s energized, the base plate 34 becomes mag-
netized which may cause the armature 30 to stick or be
secured to the base plate 34. This may allow the latching
solenoid 20 to maintain 1ts position causing the valve 24 to
remain open without using a constant energy supply. The
latching solenoid 20 may then be released from 1ts position
by “cancelling” or “eliminating” the residual magnetic field
by sending a “‘reverse” current (commonly referred to as
degaussing) to the base plate 34. The spring 22 may force the
armature 30 back upward which may allow the force of the
spring 22 to allow the ball or disc to engage with the ball seat
28. In a number of varniations, an intervening force including,
but not limited to, a spring 22, may be required to prevent
the armature 30 from reengaging the base plate 34, as will
be discussed hereafter.

FIG. 2 1llustrates a variation of a B-H Curve (Hysteresis
Loop) courtesy of http://www.electronics-tutorials.ws/elec-
tromagnetism/magnetic-hysteresis.html. In a number of
variations, a current 38 may be applied to the base plate 34
to generate a magnetic field. At point (a) the magnetic tlux
density [B] will saturate the base plate 34. When supply of
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current to the coil 36 1s eliminated, the field strength reduces
to pont “B” due to the hysteresis in the hard magnetic
material base plate 34. This residual magnetism, a property
of the matenal used and the construction, may be suilicient
to hold the armature 30 1n contact with the base plate 34. A
zero tlux density may be achieved by reversing the current
for a short amount of time, a variation of which 1s 1llustrated
at (¢). If, however, the reverse current 1s maintained for too
long, an equal but opposite tlux density may be generated 1n
the base plate 34, a variation of which 1s 1llustrated at (d).
Therefore, when the latching solenoid base plate 34 1is
degaussed, an intervening force may be required so that the
armature 30 separates from the base plate 34. Any number
ol elements may be used as an intervening force including,
but not limited to, a spring 22, which may move the armature
30 away from contact with the base plate 34 so that the
armature 30 may not remain latched to the base plate 34, a
variation of which 1s illustrated 1n FIG. 1.

In a number of varniations, one or more latching solenoids
20 may be used 1n low duty cycle applications which may
have extended intervals between state changes including,
but not limited to, engine management applications. An
engine management application may include, but 1s not
limited to, cylinder deactivation or stepped cams for valve
trains. The one or more latching solenoids 20 may improve
energy eiliciency by eliminating the need to supply a con-
stant energy supply to maintain various positions of the
latching solenoid 20. The latching solenoids 20 may also be
constructed and arranged to handle higher current levels
which may provide faster actuation times as a result of the
zero or lower continuous power usage as the coils only have
to handle the inrush current during the time the latching
solenoid 20 changes states.

Referring to FIGS. 3-6, 1n a number of variations, an
engine 70 using cylinder deactivation may include a lifter
mechanism 40 which may be operatively connected to a
cylinder to control whether the cylinder 1s activated or
deactivated. A lifter mechanism 40 may include a mechani-
cal latch 42, a first spring 44 disposed within the mechanical
latch 42, and a second spring 46 operatively connected to a
lifter 48, a variation of which 1s illustrated in FIG. 6. The
lifter 48 may be operatively connected to a cam 56 which
may be attached to a camshait 60, varniations of which are
illustrated 1n FIGS. 4 and 5. A lobe 58 on the cam 56 may
engage the lifter 48 as the camshait 60 rotates which may
cause the second spring 46 to push upward in the lifter
mechanism 40. A push rod 62 may be slideably connected to
the lifter mechanism 40, and may also be connected to a
rocker arm 64. The rocker arm 64 may control the overhead
valves 66 of the cylinder. The mechanical latch 42 may be
opened or closed. If the mechanical latch 42 1s opened, the
force of the first spring 44 may cause the mechanical latch
42 to be seated 1n a groove 50 1n the housing 52 of the lifter
mechanism 40, a variation of which 1s 1llustrated 1n FIG. 6.
This may prevent movement of the mechanical latch 42 by
the lifter 48 and the second spring 46 when the cam lobe 58
contacts the lifter 48 which may deactivate the cylinder from
functioning. If the mechanical latch 42 1s closed, the
mechanical latch 42 may be disengaged from the groove 50
in the lifter mechanism housing 52 and may be moveable 1n
the lifter mechanism housing 52. Therefore, as the camshait
60 rotates the cam lobe 58 may contact the lifter 48 which
may cause the lifter 48 to push upward against the second
spring 46 and the mechanical latch 42 which may cause the
push rod 62 to move upward and rotate the rocker arm 64 to
open and close the cylinder overhead valves 66 so that the
cylinder may be activated and function properly.
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In a number of variations, one or more latching solenoids
20 may be used to manage cylinder deactivation. In a
number of variations, one or more latching solenoids 20 may
be attached to one or more lifter mechamisms 40 through one
or more pipes 68, variations of which are 1llustrated in FIGS.
4 and 5.

In a number of variations, the one or more latching
solenoids 20 may be energized so that the valve 24 may be
open which may allow o1l 1nto the pipe 68 and into the lifter
mechanism 40. The pressure from the o1l may then cause the
mechanical latch 42 to compress the first spring 44 so that
the mechanical latch 42 closes and disengages from the
groove 50 which may allow the mechanical latch 42 to move
within the lifter mechanism housing 52. As the camshait 60
rotates the cam lobe 38 may contact the lifter 48 which may
cause the lifter 48 and second spring 46 to push upward on
the mechanical latch 42 causing the push rod 62 to move
upward to rotate the rocker arm 64 which may open and
close the cylinder overhead valves 66 and allow the cylinder
to function properly. The one or more latching solenoids 20
may then be de-energized, however, due to the residual
magnetism of the at least one latching solenoid 20, the valve
24 may remain open to allow o1l to continue to tlow 1nto the
pipe 68 and into the lifter mechanism 40 which may allow
the cylinder to continue to be activated without the need for
a constant current supply.

In a number of variations, the one or more cylinders may
be deactivated by eliminating the residual magnetism in the
at least one latching solenoid 20 so that the valve 24 may
close which may prevent o1l from entering into the lifter
mechanism 40. The mechanical latch 42 may then be held
open through the force of the first spring 44 into the groove
50 1n the housing 52 of the lifter mechanism 40 which may
prevent movement ol the mechanical latch 42. This may
prevent the lifter 48 from activating the push rod 62 which
may deactivate the cylinder.

The use of the one or more latching solenoids 20 for
cylinder deactivation may improve energy efliciency where
numerous solenoids are required as the latching solenoids 20
may only require inrush current during the time the latching
solenoid 20 changes states rather than requiring a continuous
current to hold the solenoid 1n the various states.

Retferring to FIGS. 7-11, 1n a number of variations, a
latching solenoid 20 may be used to manage stepped cams
72. A stepped cam 72 may allow the use of two different cam
lobe profiles during engine operation. In a number of varia-
tions, a stepped cam 72 may include a first and second rocker
arm 82, 84, a first and second cam lobe 74, 76 having the
same cam profile and a third cam lobe 78 having a second
cam profile. In a number of variations, at least one {irst,
second, and third cam lobe 74, 76, 78 may be operatively
connected to at least one cylinder 1n an engine. The cam
lobes 74, 76, 78 may each be attached to a camshait 80. One
or more synchronizing pins 86 may be operatively con-
nected to the first and second rocker arms 82, 84, variations
of which are illustrated 1n FIGS. 8 and 10. The one or more
synchronizing pins 86 may be disengaged from the second
rocker arm 84 at lower engine speeds so that only the first
and second cam lobes 74, 76 having the first cam profile may
engage the engine valves 90. The first and second cam lobes
74, 76 may be constructed and arranged to cause the engine
valves 90 to open with a low valve lift 92, vanations of
which are illustrated 1n FIGS. 8 and 9. The one or more
synchronizing pins 86 may then engage and lock the second
rocker arm 84 to the first rocker arm 82 at higher engine
speeds. This may cause the third cam 78 to control the
engine valves 90 at higher engine speeds. The third cam 78
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may be constructed and arranged to cause the engine valves
90 to open with a high valve lift 94, variations of which are
illustrated i FIGS. 10 and 11. The use of the stepped cam
72 may improve engine performance.

In a number of variations, one or more latching solenoids
20 may be operatively connected to the one or more syn-

chronizing pins 86 to control which cam profile may be
used, vanations of which are 1llustrated in FIGS. 8 and 10.

In a number of variations, the latching solenoid 20 may be
energized at higher engine operating speeds. This may cause
the latching solenoid 20 to open which may allow hydraulic
pressure to cause the one or more synchronizing pins 86 to
engage and lock the first rocker arm 82 to the second rocker
arm 84. This may allow the second cam profile to control the
engine valves 90 and may cause the engine valves 90 to open
with a high lift 94 at a higher engine speed. The at least one
latching solenoid 20 may then be de-energized, however,
due to the residual magnetism of the latching solenoid 20,
the valve 24 may remain open so that the one or more
synchronizing pins 86 may remain locked between the first
and second rocker arms 82, 84 so that the second cam profile
may continue to control the engine valves 90 without the
need for a constant current supply.

In a number of variations, the valve 24 may be closed by
climinating the residual magnetism of the at least one
latching solenoid 20. This may cause the valve 24 to be
closed which may prevent hydraulic pressure from contact-
ing the one or more synchronizing pins 86 which may allow
the one or more synchromizing pins 86 to remain disengaged
so that the first rocker arm 82 1s not locked to the second
rocker arm 84. This may allow the first cam profile to control
the engine valves 90 and may cause the engine valves 90 to
open with a low lift 92 at lower engine speeds.

The use of the one or more latching solenoids 20 for a
stepped cam 20 may improve energy elliciency where
numerous solenoids are required as the latching solenoids 20
may only require inrush current during the time the latching
solenoid 20 changes states rather than requiring a continuous
current to hold the solenoid 1n the various states.

The following description of variants 1s only illustrative
of components, elements, acts, products and methods con-
sidered to be within the scope of the invention and are not
in any way intended to limit such scope by what 1s specifi-
cally disclosed or not expressly set forth. The components,
clements, acts, products and methods as described herein
may be combined and rearranged other than as expressly
described herein and still are considered to be within the
scope of the mvention.

Variation 1 may include a product comprising: a latching
solenoid comprising: a valve; a spring operatively connected
to the valve; a base plate adjacent the valve, wherein the base
plate 1s constructed and arranged to maintain residual mag-
netism; an armature adjacent the base plate and operatively
connected to the spring; a pin disposed within the armature
and operatively connected to the valve; wherein the latching
solenoid includes a coil, wherein when the latching solenoid
1s energized the coil pulls the armature 1n a first direction
toward the base plate; and wherein when the latching
solenoid 1s energized the base plate becomes residually
magnetized so that when the armature moves 1n the first
direction toward the base plate the armature magnetically
latches to the base plate and remains attached to the base
plate when the latching solenoid 1s de-energized.

Variation 2 may include a product as set forth in Varnation
1 wherein the armature 1s unlatched from the base plate by
climinating or reversing the residual magnetism.
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Varnation 3 may include a product as set forth 1n any of
Variations 1-2 wherein an intervening element separates the
armature from the base plate when the residual magnetism
1s eliminated.

Variation 4 may include a product as set forth 1n Variation
3 wherein the intervening element 1s the spring.

Variation 5 may include a product as set forth 1n any of
Variations 1-4 wherein the base plate comprises a hard
magnetic material.

Variation 6 may include a product as set forth 1n any of
Variations 1-5 wherein at least one latching solenoid 1s
operatively connected to at least one cylinder 1n an engine to
control cylinder deactivation.

Varnation 7 may include a product as set forth in Varnation
6 wherein the at least one latching solenoid 1s operatively
attached to at least one lifter mechanism operatively asso-
ciated with the at least one cylinder; wherein when the at
least one latching solenoid 1s energized, the valve opens
which allows o1l to enter 1nto the at least one lifter mecha-
nism to activate the at least one cylinder; wherein when the
at least one latching solenoid i1s de-energized, the valve
remains open through residual magnetism and continues to
allow o1l to enter into the at least one lifter mechanism to
activate the at least one cylinder; and wherein when the
residual magnetism 1s eliminated the valve closes to prevent
o1l from entering into the at least one lifter mechanism to
deactivate the at least one cylinder.

Vanation 8 may include a product as set forth 1n any of
Variations 1-5 wherein at least one latching solenoid 1s
operatively connected to at least one cylinder 1n an engine to
control a stepped cam.

Variation 9 may 1nclude a product as set forth 1n Variation
8 wherein when the at least one latching solenoid 1s acti-
vated, 1t causes the valve to open to cause a second cam
profile to control at least one engine valve; wherein when the
at least one latching solenoid 1s deactivated, the valve
remains open through residual magnetism and continues to
hold the valve open to allow the second cam profile to
control the at least one engine valve; and wherein when the
residual magnetism 1s eliminated the valve closes to allow
the first cam profile to control the at least one engine valve.

Vanation 10 may include a product as set forth 1n Varia-
tion 9 wherein the first cam profile causes the at least one
engine valve to open with a low valve lift and wherein the
second cam profile causes the at least one engine valve to
open with a high valve lift.

Varniation 11 may include a product as set forth in any of
Variations 9-10 wherein the at least one latching solenoid
activates the first cam profile when the engine i1s operating
at a low engine speed and wherein the at least one latching
solenoid activates the second cam profile when the engine 1s
operating at a high engine speed.

Variation 12 may include a method comprising: engine
management during cylinder deactivation using latching
solenoids comprising: operatively connecting at least one
latching solenoid to at least one cylinder in an engine;
energizing the at least one latching solenoid to activate the
at least one cylinder; de-energizing the at least one latching
solenoid and using residual magnetism to keep the at least
one cylinder activated; and eliminating the residual magne-
tism to deactivate the at least one cylinder.

Varnation 13 may include a method as set forth 1n Varia-
tion 12 wherein the at least one latching solenoid 1s opera-
tively attached to at least one lifter mechanism operatively
associated with the at least one cylinder; wherein when the
at least one latching solenoid 1s energized, the valve opens
allowing o1l to flow 1nto the at least one lifter mechanism
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activating the cylinder; wherein when the at least one
latching solenoid 1s de-energized, residual magnetism
allows the valve to remain open to continue allowing o1l to
flow into the at least one lifter mechanism; and wherein
when the residual magnetism 1s eliminated, the valve closes
preventing o1l from entering ito the at least one lifter
mechanism deactivating the at least one cylinder.

Variation 14 may include a method as set forth 1n any of
Variations 12-13 wherein the at least one latching solenoid
comprises residual magnetism so that the at least one
latching solenoid retains a first position without a continuing
current.

Variation 15 may include a method as set forth i Varia-
tion 14 wherein the at least one latching solenoid 1s released
from the first position when the residual magnetism 1s
climinated by sending a reverse current to the at least one
latching solenoid.

Variation 16 may include a method comprising: managing
a stepped cam using latching solenoids comprising: opera-
tively connecting at least one latching solenoid to at least
one cylinder in an engine; energizing the at least one
latching solenoid to activate a second cam profile; de-
energizing the at least one latching solenoid and using
residual magnetism to keep the second cam profile activated;
and eliminating the residual magnetism to activate a first
cam profile.

Variation 17 may include a method as set forth i Varia-
tion 16 wherein the first cam profile causes at least one
engine valve to open with a low valve lift and wherein the
second cam profile causes the at least one engine valve to
open with a high valve lift.

Variation 18 may include a method as set forth 1n any of
Variations 16-17 wherein the at least one latching solenoid
activates the first cam profile when the engine i1s operating
at a low engine speed and wherein the at least one latching
solenoid activates the second cam profile when the engine 1s
operating at a high engine speed.

Variation 19 may include a method as set forth 1n any of
Variations 16-18 wherein the at least one latching solenoid
comprises residual magnetism so that the at least one
latching solenoid retains a first position without a continuing
current.

Variation 20 may include a method as set forth 1n any of
Varnations 16-18 wherein the at least one latching solenoid
1s released from the first position when the residual magne-
tism 1s eliminated by sending a reverse current to the at least
one latching solenoid.

The above description of select variations within the
scope of the invention 1s merely 1llustrative 1n nature and,
thus, variations or variants thereof are not to be regarded as
a departure from the spirit and scope of the mvention.

What 1s claimed 1s:

1. A product comprising;:

a latching solenoid comprising:

a valve;

a spring operatively connected to the valve;

a base plate adjacent the valve, wherein the base plate 1s
constructed and arranged to maintain residual magne-
tism;

an armature adjacent the base plate and operatively con-
nected to the spring;

a pin disposed within the armature and operatively con-
nected to the valve;

wherein the latching solenoid includes a coil, wherein
when the latching solenoid 1s energized the coil pulls
the armature in a first direction toward the base
plate; and
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wherein when the latching solenoid 1s energized the base
plate becomes residually magnetized so that when the
armature moves 1n the first direction toward the base
plate the armature magnetically latches to the base plate
and remains attached to the base plate by residual
magnetism 1n the base plate alone, against a push of the
spring, when the latching solenoid 1s de-energized;

wherein the latching solenoid 1s operatively connected to
at least one cylinder 1n an engine to control cylinder
deactivation.

2. A product as set forth 1n claim 1 wherein the armature
1s unlatched from the base plate by eliminating or reversing
the residual magnetism.

3. A product as set forth 1n claim 2 wherein an intervening,
clement separates the armature from the base plate when the
residual magnetism 1s eliminated.

4. A product as set forth 1n claim 3 wherein the intervening,
clement 1s the spring.

5. A product as set forth 1n claim 1 wherein the base plate
comprises a hard magnetic material.

6. A product as set forth 1n claim 1 wherein the at least one
latching solenoid 1s operatively attached to at least one lifter
mechanism operatively associated with the at least one
cylinder;

wherein when the at least one latching solenoid 1s ener-

gized, the valve opens which allows o1l to enter into the
at least one lifter mechanmism to activate the at least one
cylinder;

wherein when the at least one latching solenoid 1s de-

energized, the valve remains open through residual
magnetism and continues to allow o1l to enter into the
at least one lifter mechanism to activate the at least one
cylinder; and

wherein when the residual magnetism 1s eliminated the

valve closes to prevent o1l from entering into the at least
one lifter mechanism to deactivate the at least one
cylinder.

7. A product as set forth 1n claim 1 wherein the latching
solenoid 1s operatively connected to at least one cylinder 1n
an engine to control a stepped cam.

8. A product as set forth 1n claim 7 wherein when the at
least one latching solenoid 1s activated, it causes the valve to
open to cause a second cam profile to control at least one
engine valve;

wherein when the at least one latching solenoid 1s deac-

tivated, the valve remains open through residual mag-
netism and continues to hold the valve open to allow
the second cam profile to control the at least one engine
valve; and

wherein when the residual magnetism 1s eliminated the

valve closes to allow the first cam profile to control the
at least one engine valve.

9. A product as set forth 1n claim 8 wherein the first cam
proflle causes the at least one engine valve to open with a
low valve lift and wherein the second cam profile causes the
at least one engine valve to open with a high valve Iift.

10. A product as set forth 1n claim 9 wherein the at least
one latching solenoid activates the first cam profile when the
engine 1s operating at a low engine speed and wherein the at
least one latching solenoid activates the second cam profile
when the engine 1s operating at a high engine speed.

11. A method comprising:

engine management during cylinder deactivation using

latching solenoids comprising:

operatively connecting at least one latching solenoid to at

least one cylinder in an engine;
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energizing the at least one latching solenoid to activate the
at least one cylinder;

de-energizing the at least one latching solenoid and using
residual magnetism 1n a base plate of the at least one
latching solenoid alone to keep the at least one cylinder
activated:; and

climinating the residual magnetism to deactivate the at
least one cylinder.

12. The method of claim 11 wherein the at least one
latching solenoid 1s operatively attached to at least one lifter
mechanism operatively associated with the at least one
cylinder;
wherein when the at least one latching solenoid 1s ener-
gized, the valve opens allowing o1l to flow into the at
least one lifter mechanism activating the cylinder;

wherein when the at least one latching solenoid 1s de-
energized, residual magnetism allows the valve to
remain open to continue allowing o1l to flow into the at
least one lifter mechanism; and

wherein when the residual magnetism 1s eliminated, the

valve closes preventing oil from entering into the at
least one lifter mechamism deactivating the at least one
cylinder.

13. The method of claim 11 wherein the at least one
latching solenoid comprises residual magnetism so that the
at least one latching solenoid retains a first position without
a continuing current.

14. The method of claim 13 wherein the at least one
latching solenoid 1s released from the first position when the
residual magnetism 1s eliminated by sending a reverse
current to the at least one latching solenoid.

10

15

20

25

30

10

15. A method comprising:

managing a stepped cam using latching solenoids com-

prising:

operatively connecting at least one latching solenoid to at

least one cylinder in an engine;

energizing the at least one latching solenoid to activate a

second cam profile;

de-energizing the at least one latching solenoid and using

residual magnetism in a base plate of the at least one
latching solenoid alone to keep the second cam profile
activated:; and

climinating the residual magnetism to activate a first cam

profile.

16. A method as set forth 1n claim 15 wherein the first cam
proflle causes at least one engine valve to open with a low
valve lift and wherein the second cam profile causes the at
least one engine valve to open with a high valve lift.

17. A method as set forth 1n claim 16 wherein the at least
one latching solenoid activates the first cam profile when the
engine 1s operating at a low engine speed and wherein the at
least one latching solenoid activates the second cam profile
when the engine 1s operating at a high engine speed.

18. The method of claim 15 wherein the at least one
latching solenoid comprises residual magnetism so that the
at least one latching solenoid retains a first position without
a continuing current.

19. The method of claim 18 wherein the at least one
latching solenoid 1s released from the first position when the
residual magnetism 1s eliminated by sending a reverse
current to the at least one latching solenoid.
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